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Penici Ilium canescens strain DSM1215 

MetLysPheLeuThrArgLeuSerLeuLeuSerLeuAl aAl aPro 
ATGAAATTTCTTACGCGATTGTCGCT6CTATCTCTTGCTGCTCCA 

SerLeuGlyThrProAl aAl aArgHi sPheProArgAsnGl uMet 
TCGTTGGGTACACCTGCAGCTCGGCACTTTCCACGCAATGAAATG 

XaaGl nAsnGl eGl nProLeuIl eLys I 1 eArgProGl nArgThr 
ATCCAAAATGAACAGCCCTTGATCAAAATCAGGCCCCAACGAACT 

SerSerArgAspLeuValAsnLeuAspGlyLeuTrpLysPheAla 
TCATCTCGAGACCTTGTGAACCTTGATGGTCTATGGAAATTCGCC 

LeuAlaSerGlyProAsnAspThrAlaGlnProTrpThrAlaPro 
CTCGCATCTGGCCCCAATGACACGGCCCAGCCGTGGACAGCGCCA 

LeuProLysGlyLeuGl uCysProVal ProAl aSerTyrAsnAsp 
TTACCCAAAGGTCTTGAATGTCCAGTCCCGGCCTCTTACAATGAC 

1 1 ePhell eSerArgGl ul 1 eHi sAspHi sVal GlyTrpVal Tyr 
ATTTTCATCAGCCGGGAGATCCACGACCATGTGGGATGGGTTTAC 

TyrGl nArgGl uVal II eVal ProLysGlyTrpSerGl nGl uArg 
TATCAGCGTGAGGTCATTGTCCCCAAAGGCTGGTCTCAGGAGCGA 

TyrieuVal ArgAl aGl uSerAl aThrHi sHi sGlyArgll eTyr 
TATCTTGTGCGAGCCGAATCCGCTACACACCATGGTCGCATCTAT 

Val AsnAsnArgLeuVa 1 Al aGl uHi sVa 1 Gl yGlyTy rThrPro 
GTCAACAACCGGCTTGTTGCGGAGCATGTGGGCGGCTATACACCT 

PheGl uAl aAspIl eThrAspLeuVal Val ProGlyGl uLysPhe 
TTtGAAGCCGACATCACTGATTTGGTCGTCCCTGGAGAGAAATTT 

ArgLeuThr 1 1 eGl y Va 1 AsnAsnGl uLeuTh rHisGl uThrlle 
CGTTTGACGATTGGTGTCAACAACGAGCTTACCCATGAGACTATC 

ProProGlyGl ull eThrThrAl aAsnAl aThrGlyLysArgll e 
CCACCAGGAGAAATCACAACAGCGAACGCGACTGGCAAGAGAATC 

Gl nThrTyrGl nHi sAspPheTyrAsnTyrAl aGlyLeuAl aArg 
CAGACCTATCAACATGACTTTTACAACTATGCCGGTCTCGCCCGA 

Ser 1 1 eTrpLeuTyrSerVal ProGl nGl nHi s 1 1 eGl nAsp 1 1 e 
TCTATCTGGCTTTATTCTGTACCCCAGCAACATATCCAGGATATT 

FIG.4A 
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ThrValValThrAspValAspGlyAspAsnGlyLeuIleAsnTyr 
ACTGTGGTTACAGATGTTGATGGTGACAATGGTCTGATCAACTAC 

Gl uVa 1 Gl uVa 1 Al aAsnGl nTh rTh rGl yGl n 1 1 eGl n 1 1 eSer 
GAGGTCGAAGTGGCGAACCAGACGACGGGGCAGATCCAGATCTCA 

Valll eAspGl uAspGl yAl a 1 1 eVa 1 Al aAsnAl aSerGl yAl a 
GTGATCGACGAGGATGGAGCTATTGTTGCAAATGCCTCGGGAGCT 

Gl nGlyf hrValThrll eProSerVal LysLeuTrpGl nProGly 
CAGGGTACTGTCACAATTCCCTCAGTCAAGCTATGGCAACCTGGC 

Al aAl aTyrLeuTyrGl nLeuGl nVal AsnVal Val AspSerSer 
GCCGCATATCTCTACCAACTCCAGGTCAACGTCGTGGATTCTAGC 

GlyAspValValAspThrTyrAsnLeuAlaThrGlyValArgThr 
GGCGATGTAGTCGACACCTATAATTTGGCTACGGGCGTGCGTACT 

Val LysIleSerGlySerGl nPheLeuIl eAsnGlyLysProPhe 
GTCMGATTTCCGGGTCACMTTCTTGATAAACGGCAAGCCTTTC 

TyrPheThrGlyPheGlyArgHisGluAspThrAlaValArgGly 
TACTTTACCGGTTTTGGCAGGCATGAAGACACAGCAGTACGTGGC 

LysGlyHi sAspProAl aTyrMetVal Hi sAspPheGl nLeuMet 
AAAGGACATGACCCAGCATATATGGTTCACGATTTCCAACTCATG 

LysTrpIleGlyAlaAsnSerPheArgThrSerHisXaaProTyr 
AAATGGATTGGAGCAAATTCTTTCCGGACTTCACACTACCCTTAT 

Al aGl uGl uValMetAspPheAl aAspArgAsnGlyll eVal Val 
GCAGAAGAGGTCATGGATTTCGCAGATCGAAATGGAATTGTCGTG 

I 1 eAspGl uThrProAl a Va 1 Gl yLeuAsn I 1 eAl aLeuMetGl y 
ATCGATGAAACTCCTGCCGTGGGTCTGAACATTGCCTTGATGGGT 

Val SerGl uSerGlyAl aProGl nThrPheThrProAspGly II e 
GTATCTGAGAGTGGTGCCCCACAAACATTTACGCCAGATGGGATT 

AsnAspLysThrGl nGl uAl aHi sLysGl nAl a II eArgGl uLeu 
AACGATAAGACCCAAGAGGCCCACAAACAGGCGATTCGTGAGCTC 

II eAl aArgAspLysAsnHi sAl aSerVal ValMetTrpSerlle 
ATTGCCCGAGACAAAAACCATGCCAGTGTTGTCATGTGGTCTATT 

FIG.4B 
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Al aAsnGl uProAl aSerGl nGl uAspGlyAl aArgGl uTyrPhe 
GCCAATGAGCCTGCATCTCAGGAAGATGGGGCTCGCGAATACTTC 

GluProLeuAlaAsnLeuThrArgGlnLeuAspProThrArgPro 
GAGCCACTGGCCAATTTGACTCGTCAGCTTGATCCAACTCGCCCT 

IleThrPheAlaAsnValGlyAlaAlaThrTyrGlnLeuAspArg 
ATTACATTTGCTAATGTCGGCGCTGCAACATATCAGCTAGATCGG 

1 1 eSerAspLeuPheAspVa 1 SerCys 1 1 eAsnArgTy rPheGl y 
ATCTCTGATCTGTTTGATGTTAGTTGCATAAATCGGTATTTCGGA 

TrpTyrSerGl nThrGl yAspLeuGl uGl uAl aGl uAl aAl aLeu 
TGGTATTCTCAGACAGGAGACCTTGAGGAAGCAGAGGCAGCTCTT 

Gl uLy sGl uLeuArgGl yTrpGl nGl uLy s PheHi s ArgPro 1 1 e 
GAAAAGGAGTTGCGTGGGTGGCAAGAGAAATTCCACAGGCCGATC 

1 1 eMetSerGl uTyrGlyAl aAspThrLeuAl aGlyLeuHi sSer 
ATTATGAGCGAATATGGTGCAGATAGCCTTGCAGGTCTTCATTCT 

I 1 eLeuAl aLeuProTrpSerGl uGl uPheGl nVa 1 Gl nMetLeu 
ATCCTCGCACTGCCTTGGAGCGAAGAGTTCCAGGTACAAATGCTA 

AspMetTyrHi sArgVal PheAspArgll eGl uSerMetAl aGly 
GACATGTACCATCGAGTGTTTGATCGCATTGAGTCGATGGCAGGC 

Gl uHi sValTrpAsnPheAl aAspPheGl nThrAsnLeuGlyVal 
GAGCATGTTTGGAACTTCGCGGATTTCCAGACCAACTTGGGTGTC 

1 1 eArgVa 1 As pGl yAsnLys Ly sGl y Va 1 PheTh rArgAspArg 
ATCCGAGTAGATGGTAACAAGAAGGGTGTTTTCACGCGTGACCGA 

LysProLysAl aAl aAl aHi sSerLeuArgAl aArgTrpThrAsn 
AAGCCAAAGGCGGCAGCTCATAGTTTGAGGGCAAGGTGGACGAAT 

GlyAspLysAsn 
GGTGATAAGAATTAG 

FIG.4C 
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Giberella zeae 

ATGTTGCGACCACAAGCCAACAGGGCTCGCGACCTTGTGTCACTAGACGGTGTTTGGAACTTTGCCCTCGCCA 
AATCTCACGACATTGAAACTGAGCAAGCATGGAAGMGCGMTCTCACCAGAGCTTCAAGTACCTGTTCCAGC 
CAGCTACAACGACATCTTTGCTGACGAGACCATCCGCGACCACGTCGGCTGGGTCTACTATCAGCGTCAAGCA 
GTTGTTCCCCGCGGTTGGGTTGCGCCTCAGCGTGTCTTTCTACGTGTAGATGCTGCAACCCACCACGGCAGAG 
TTTACGTCAACGACAAGTTTGTCGTCGAGCATATCGGCGGCTATACACCGTTTGAGATTGAGCTTACTGGACT 
TGTCGAACCGGGGTCAGAGTTTCGTCTTACGATTGCTGTGAACAATCAACTCACATGGGAGACTATTCCGCCG 
GGTCGCATTGAGGCTCAAAGTGATGGTTCGCGGAAGCAGAGCTATCAGCATGACTTTTTCAACTATGCTGGAT 
TGGCCCG1TCTGTGTGGCTTTACTCGGTACCAAAGGTCTTTATAAATGATATCAGCGTCGGCACAGATCTTCT 
TGGGGACGGAACCGGCATTGTCGMTTTGATATTCGGACCJCTGGTGAACTTCAGGCTGACGCAAGATGGCGC 
ATCCTGCTCGACGACGAAGAGGATGCGACAGTGTGTCAAGCCCAAGAGTCACATGGAAAACTTGAGGTTAAAA 
ACGCTAAATACTGGGCACCTGGTGCTGCGTACCTTTATCAGCTTCGGGCTCAGCTCGTACGCGGCGAACACGA 
CGAGATCCTCGACACATATAACCTTGCCGTAGGCATCCGTTCAGTCGAGATCCGAGATGGCCGCTTCTTCATC 
AACGGGAAGCCATTTTATTTTACCGGCTTTGGCAAACACGAAGATGGCCCCGTCCGTGGACGCGGTTATGACG 
CGTCATACATGATACACGACTACCGTCTGATGAAGTGGATAGGAGCCAACTCTTTCCGAACCTCCCACTACGC 
CTACGCAGAGGAGGTTCTGGAATATGCCGACAGACACGGCGTGGTTGTTATTAACGAAACAGCCGCCGTTGGT 
CTCAACCTCAATATTGTCTCGGGTATGTTTGGCAACAAGCAACTTGCCACATTCTCCCCGGATACCATGAGTA 
GCAAAACACAGGGTTCACATGAACAAGCTATCCGTGAGCTTATCAGCCGGGATAAGAACCACCCTTGTGTTGT 
GATGTGGATGCTGGCAAATGAGCCTGGGGCCAGCGAGCAGGGAAGTCGAGAATACTTTGAACCGCTCGTTACC 
TTGGCGCGATCGCTGGACAGTCAGAAACGGCCAATGTGCTACTCCCACATGATCCACTCTAAGCCTGATACAG 
ATCGCATCGCAGACCTTTTTGATGTAGTCTGTATGAACCGCTACTACGGGTGGTACACGCAAACAGGAAACCT 
CAAAGCCGCAGAAGTCGCCCTTGAAGCCGAGCTACGCAGTTGGCAAGMGCCTACGCCGCCAAACCCATAATC 
ATGACGGAATATGGCACCGACACAGTCGCAGGTCTGCACACCGTTTGTGATGTGCCCTGGACTGAAGAGTACC 
AGGTTCGCTTTTTGGACATGTATCACCGCGTCTTTGACCGCATTGATAATGTCGTGGGCGAGCATGTGTGGAA 
CTTTGCTGATTTCCAGACATCGGCTATGATTATTAGGGTTGATGGGAACAAGAAGGGTATCTTTACTAGGGAT 
CGCAGGCCAAAGAGTGCAGCTCATGCTTTGCGAGCGAGATGGACTGGGCCTGTTGGACCTCGCAAGATAGAGG 

TGACCAAGCAATAA 

MLRPQANRARDLVSLDGVWNFALAKSHD I ETEQAWKKRI SPELQVPVPASYND I FADETI RDHVGWV YYQRQA 
VVPRGWVAPQRVFLRVDAATHHGRVYVNDKFVVEHIGGYTPFEIELTGLVEPGSEFRLTIAVNNQLTWETIPP 
GRIEAQSDGSRKQSYQHDFFNYAGLARSVWLYSVPKVFINDISVGTDLLGDGTGIVEFDIRTSGELQADARWR 
ILLDDEEDATVCQAQESHGKLEVKNAKYWAPGAAYLYQLRAQLVRGEHDEILDTYNLAVGIRSVEIRDGRFFI 
NGKPFYFTGFGKHEDGPVRGRGYDASYMIHDYRLMKWIGANSFRTSHYPYAEEVLEYADRHGVVVINETAAVG 
LNLNIVSGMFGNKQLATFSPDTMSSKTQASHEQAIRELISRDKNHPCVVMWMLANEPGASEQGSREYFEPLVT 
LARSLDSQKRPMCYSHMIHSKPDTDRIADLFDVVCMNRYYGWYTQTGNLKAAEVALEAELRSWQEAYAAKPII 
MTEYGTDTVAGLHTVCDVPWTEEYQVRFLDMYHRVFDRIDNVVGEHVWNFADFQTSAMIIRVDGNKKGIFTRD 

RRPKSAAHALRARWTGPVGPRKI EVTKQ 



FIG. 5 
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Aspergillus nidulans 

ATGAGGGTCTTCCCAGTGTTATCTTTCTTGTCACTCGCACTCATCCCTCCCTCGCTCGGCGTCCCGTCGCCTC 
AGCTCCGCGACGTCGAGCTCCCGCCAACACAACAAGCCCTAACCATCAACCTGAAACCCCAGCAGACGTCGAC 
GAGAGACCTCGTTTCTCTCGACGGGCTGTGGTCCTTTGCCCTCGAAGACGCCACAAACAGCACCTCTGCTCCC 
TGGACGGCGGCGCTCCCAAAGGGCCTGGAATGTCCCGTCCCTGCATCCTACAACGACATCTTCGTCGACAGGA 
CCATTCACGATCACGTCGGCTGGGTATACTACCAACGCACTGTGACTGTCCCACGGGGCTGGGCAGATCAGCG 
CGCTTTCCTCCGTCTGGAGTCAGCAACGCATCATGGCCGCGTCTATGTCAATGAGCACCTGGTTGCCGAGGAT 
GTTGGCGGTTACACCCCGTTTGAAGCCGACATTACCTCTCTCGTGCAGCCTGGTGAAAGCTTCCGGTTGACAA 
TCGGTGTGGACAACCAGCTGACGCACGAGACCATCCCTCCAGGTGATCTGGTGACTTCTGAGTATACAGGGAA 
GAAACAGCAGAGCTACCAGCACGACTTTTACAATTACGCAGGGCTGGCGAGGTCCATATGGCTCTACTCTGTG 
CCCAAGGATCAGTTCATCAAGGACATCACGGTCGTTCCAGATGTTGATTGGGATGGTGACGCAGAGACCGGAG 
TGGTGAGCTATACCGTCCAGACTTCTAACGCGACGAGTGGCCCCATCCGGATCTCAATTCTCGATGAAGAAGG 
AAACGAGGTCGCAACAGCGTCCGGAGCCACTGGGACAGCTACCATTCCCTCTGTCAACCTCTGGCAGCCTGGC 
GCTCCCTACCTATACTCCTTCACTGTCAGCATCCTCTCCGCCTCCCAACGGCTGATCGACACATACACACTGC 
CCATCGGTATCCGCACTGTGGCTGTCGGCAACGGCACTATCCTGGTCAACAATGAGCCGGTCTACCTGACCGG 
GTTTGGCAAACACGAGGATAGTCCCATCCGCGGCAAAGGCCACGACATCGCGTACCTAGTCCACGACTTCCAG 
CTGCTGGACTGGATCGGCGCGAACTCTTTCCGCACCAGCCACTATCCTTACGCGGAAGAGGTGATGGAATTTG 
CAGACCGCCAGGGAATTCTTGTCATTGACGAAACGCCCGCCGTCGGACTGGCGTACAGCATTGGCGCGGGCAT 
CTCAACGGACACAAGCAGGGTGACCTTCGCGCCGGACGGGATCAACAACAATACTCGCGCAGCCCACGCCCAG 
GCTCTCCGGGAACTCATTGCACGGGACAAGAACCACCCCAGCGTTATCATGTGGTCGATCGCGAACGAACCCG 
CGTCTGATGAGCCAGGTGCGCGCGCATACTTTGAGCCCCTCACGCGGCTCGCCCGCTCCCTCGATCCCGCGCA 
CCGGCCCATAACTTTCGCCAACCTCGGCCTGGCAACCTATGAAACCGACACAATCTCTGACTTGTTCGATGTT 
CTCTGCCTGMCCGATATTTCGGCTGGTACTCGTACACGGGAGACCTGGAGTCCGCCGGAAAGGCACTCCATG 
AGGAACTGGACGGATGGGTGGCCAAGTACCCGACCAAACCAATCATCATCAGCGAGTACGGGGCAGACACAAT 
GGCGGGACTGCACTCTGTGCTGGGACTGATCTGGAGCGAGGAGTTCCAAATCGAGTTGCTGGATGTGTATCAT 
GGGGTGTTCGACCAGTTCCAGAATGTGGTTGGTGAGCATGTATGGAATTTCGCGGATTTCCAAACAAAGGAGG 
GCATACAGCGGGTGGATGGGAACAAGAAGGGTGTCTTTACCAGAGACCGCAGACCCAAGGGGGCGGCGTTTGC 
CTTGAGGAAGAGGTGGATGAATATGATGTCGAGTTAG 

MRVFPVLSFLSLALIPPSLGVPSPQLRDVELPPTQQALTINLKPQQTSTRDLVSLDGLWSFALEDATNSTSAP 
WTAALPKGLECPVPASYNDIFVDRTIHDHVGWVYYQRTVTVPRGWADQRAFLRLESATHHGRVYVNEHLVAEH 
VGGYTPFEADITSLVQPGESFRLTIGVONQLTHETIPPGDLVTSEYTGKKQQSYQHDFYNYAGLARSIWLYSV 
PKDQFIKDITVVPDVDWDGDAETGVVSYTVQTSNATSGPIRISILDEEGNEVATASGATGTATIPSVNLWQPG 
APYLYSFTVSILSASQRLIDTYTLPIGIRTVAVGNGTILVNNEPVYLTGFGKHEDSPIRGKGHDIAYLVHDFQ 
LLDWIGANSFRTSHYPYAEEVMEFADRQGILVIDETPAVGLAYSIGAGISTDTSRVTFAPDGINNNTRAAHAQ 
ALRELIARDKNHPSVIMWSIANEPASDEPGARAYFEPLTRLARSLDPAHRPITFANLGLATYETDTISDLFDV 
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trc promoter 




FIG.8 
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FIG. 9 
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p-glucuronidase activity in leaves of rice T1 plants 
transformed with pPWT9. 17 




FIG.10A 
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Secreted ^-glucuronidase activity in leaves of rice T1 
plants transformed with pKKWA68.4 and pPWT9.17 



pCAMBIAI 305.2 pKKWA68.4 pPWT9.17 




FIG.10B 
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